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INTRODUCTION 

Kleinfelder, Inc. (Kleinfelder), was retained by Pilot Chemical Company to conduct an 
additional preliminary subsurface site assessment at their Santa Fe Springs, California, 

facility (refer to Figure 1 - Site Location Map). This additional work was requested by the 

State of California, California Regional Water Quality Control Board (CRWQCB). A 
work plan for this work was apprloved by the CRWQCB on August 17, 1990. The 

CRWQCB has since deferred to the Los Angeles County Department of Public Works 
(LACDPW), which became the lead agency on this project. The site is primarily used to 
manufacture detergent for industrial and general purposes. The site had previously been 

assessed in July 1988 by Clayton Environmental Consultants, Inc., of Cypress, California. 
As part of this previous study, several underground storage tanks containing toluene, total 

xylenes, and caustic material used in the production of detergent were removed, and four 

wells were installed in the vicinity of these tanks. The underground storage tanks were 
located along the western boundary of the property. The four wells that were installed as 
part of this previous study are numbered MW-1, MW-2, MW-3, and EW-4 (refer to Figure 

2 - Site Map With Monitoring Well Locations). In additio~ to well installation, some so131 
that had been contaminated with detergent raw material (allcylbenzene) had been 

excavated from the railroad property near the northwestern comer of the property. 

Kleinfelder has been retained by Pilot Chemical Company to conduct an additional 

subsurface assessment. The field opt:rations of this additional assessment was completed in 
April 1991, which comprised dril l ing, of seven soil borings that were completed as wells by 

installing 4-inch factory machine-slotted PVC screen and casing. Soil samples that were 

collected from these soil borings were analyzed for the presence of volatile petroleum 

hydrocarbon and volatile aromatic hydrocarbon compounds. In addition to soil samples 

collected, groundwater £ram the installed wells was sampled following development and 

purging. Groundwater samples collwted were to be analyzed for the presence of caustics 
(pH), surfactants (MBAS), and aromatic petroleum hydrocarbon compounds. 



kq KLEINFELDER 

The background information of the geology and hydrogeology of the site and surrounding 

areas, the methods of soil sampling, well installation, and groundwater purging and 

sampling, as well as the reponed concentrations from the state-certiiied analytical 
laboratory of the chemical analyses conducted on both soil and groundwater are reported 

in this document. 
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GEOLOGY AM) HNDROGEOLOGY 

The Pilot Chemical Company facility in Santa Fe Springs, California, is located in the 

southwest 1/4 of the southeast 114 of the southeast 114 of section 30 of township 2 south, 
range 11 west San Bernardino baseline and meridian. The average surface elevation for 

the site is approximately 152 feet above mean sea level. The site lies within the Santa Fe 
Springs Plain area of the coastal plain of Los Angeles County, California The Santa Fe 
Spring Plain is a low, slightly rolling topographic feature that has been warped by the 

Santa Fe Springs-Coyote Hills anticlinal system. This plain dips gently both to the 

northeast (toward Wittier) and to the southwest (toward the Downsy Plain), with an 
elevation diiference of 175 to 200 feet above sea level (Department of Water Resources, 

196 1). 

The major stmcrural feature in the area is the Whittier fault zone, which is approximately 

2 5  miles northeast of the site along the southern flank of the Puente Hills. This west- 
northwest trending fault zone has a right oblique net slip estimated at l5,000 fesr Portions 
of the fault zone are lmown to have been active in Holocene time (the last 11,000 years), 

and thus are included in a Special Studies Zone under the Alquist-Priolo Special Studies 

Zones Act of 1972 (Hart, 1988). 

The site is located on upper Pleistocene-aged alluvium of the Lakewood Formation. The 

Lakewood Formation unconformably overlies the lower Pleistocene San Pedro Formation, 
the PLiocene Pico and Repetto Formations, and the Miocene Puente Formation. 

Soil borings and monitoring well installations have allowed soil logging and sampling on 

the site to a maximum depth of 76 feet. The alluvial materials encountered consisted 
primarily of alternating intervals of olive, tine- to medium-grained sand and yellowish 
brown silty sand and clayey silt. 
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Los Angeles Rood Control District well 1615P is located approximately 3 miles southwest 

of the site. ?he water level was measured at 65.9 feet below ground surface (a 
groundwater elevation of 70.1 feet above mean sea level), on Oaober 2, 1990. 

Groundwater levels in this well have ranged from a high of 22.4 feet below ground surface 

in 1947, to a low of 1263 feet below ground surface in 1958. 

A rainfall station located approximately 1.5 miles north of the site at Whittier City Hall 
(Los Angeles Flood Control District number 106C) received an average annual rainfall of 

14.6 inches between 1927 and 1980. Extreme annual rainfall values include a low of 5.03 
inches in the 1960-1961 year, and a high of 33.21 inches in the 1977-1978 period. Most of 
the rainfall occurs between December and March. 

The San Gabriel River, the only surface water within 1 mile of the site, is approximately 

0.8-mile wesr of the site. In this a.rea, the river is contained w i h  a channel having 

improved concrete walls with an open bottom. A gau,aing station approximately 2 miles 
south on the San Gabriel River above Florence Avenue @ a s  Angeles Rood Control 
District number F262B-R) indicate an average mean daily flow of 42.3 cubic feet per 

second (ds) for the period of 1934 to 1980. A.nnua.1 values for mean daily flows range from 
a low of 0.9 cfs in 1960-1961, to a high of 273 cfs in 1968-1969. 



GROUNDWATER MOMTORING WELL INSTALLATION &W SAMPLING 

From April 2 to 18, 1991, Kleinfelder's subcontractor Spectrum Drilling of Signal Hill, 
California, and a Kleinfelder staff geologist used a truck-mounted CME-75 drill rig to bore 
seven 10-inch diameter soil borings. The soil borings were then converted into seven 4- 

inch diameter PVC groundwater monitoring wells (wells MW-5 through MW-11). Five 
wells (MW-5 through MW-9) were installed along the western boundary of the site near 

the location of the former underground and existing aboveground storage tanks. WeU 
M Y - 5  was installed adjacent to the area that had been excavated in the northwestern 

portion of the property. One well (MW-10) was installed within the plant's existing 
aboveground tank farm, and one well (MW-11) was installed upgadient of present and 

former aboveground and underground storage tanks. However, MW-11 is in an area for 
loading for the final detergent producr into tanker truck. 

SOIL BORING AND EQULPMEN'I: DECONTPLLMINATION PROCEDURES 

The hollow-stem auger and downhole equipment were steam-cleaned between soil borings 

to minimize the potential far cross-contamination The field geologist collected soil 
samples from each soil boring at the 5, 10, 15, 20, 25, 30, 35, 10, 15, and 50 feet depths 

below grouod surface. Due to difficult drilling conditions, the remaining soils at depths 

were logged by visual inspection of the cuttings as they came £rom the augers. Soil samples 
that were collected for chemical analyses were taken in brass sample collection tubes using 

a split-spoon sampler and a 140-pound downhole hammer. Duplicate soil samples were - 
colleaed from all depths and screened using a m u @  photoionization detector. Results of 
the field screening are included on the boring logs included as Appendix A - Soil Boring 

and Field Logs. 

Pmjecr 50-2219d2 
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SOIL SAMPLING PROTOCOL 

Soil samples were visually logged and classified using the Unified Soil Qassification 

System Soil sample collection brass tubes were sealed with Teflon@ film, covered with 

plastic caps, labeled as to sample location, and placed in an ice-IiIled chest to preserve 
chemical integrity during transport to the chemical laboratory for analyses (refer to 

Appendix B - Soil Sampling Protocol).. 

During drilling, Pilot Chzrnical Company provided a sufficient number of Federal 

Department of Transportation (DOT)-approved hazardous waste drums for storage of drill 
cuttings and wastewater generated during soil boring, installation, surging, bailing, and 

purging of each well. 

GROUNDWATER MONTTOFWG~WELL CONSTRUCTION DETAILS 

W seven groundwater monitoring wells were completed to a depth of about 75 feet below 
ground surface by the following methods. 

Groundwater monitoling wells wereconstructed using ?-inch diameter schedule 40, flush- 
threaded polyvinyl chloride (PVC) well casing, and PVC well screen with factory machined 

0.020-inch slots. The bottom 20 feet of the well was screened, and the upper 55 feet was 

blank casing. Tools and well casing was steam-cleaned prior to drilling apd construction of 

the wells. 

Project 50-2219-02 
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A $3 Monterep sand filter pack was installed in the annulus around the wel screen to 

approximately 2 feet above the top of the well screen. A 2-foot-thick bentonite seal was 

constructed above the £ilter pack usixtg 3/8-inch-diameter bentonite pellets. The bentonite 

seal was hydrated with 2 gallons of deionized water. The remaining annulus to a depth of 1 
foot below ground surface was sealed with Volclap grout (a bentonite grout), and the 

upper 1 foot of the annulus was filled with Portland@ cement A 12-inch, flush-mounted, 

lockable well cover was cemented into place on all wells, except MW-7 and MW-9, to 

protect the top of the well casing (refer to Figure 3 - Groundwater Monitoring Well 

Construction Details). Wells W - ' 7  and MW-9 were completed with 8-inch diameter 

aboveground monuments. 

GROUNDWATER MONITORING WELL DEVELOPMELW AND SAMPLING 

Kleinfelder provided groundwater monitoring well sampling equipment, and a field 

technician monitored by a registered geologist to develop and sample groundwater 

monitoring wells. All new and existing wells, except for EW-4, were sampled as part of this 

srudy. E W 4  was not included in the groundwater monitoring program at the time of the 
soundwater sampling event due to access problems. Groundwater levels were measured 

prior to pur,$ng and sampling anti are listed in Table 1 - Groundwater Elevations. 
Temperature, conductivity, and pH of the groundwater were measured at time intervals 
during the purge, and recorded on field s q l i n g  logs which are included as Appendix C - 
Field Sampling Lags.   round water sampling involving the exishg wells (MW-1, MW-2, 
and MW-3) was conducted with our :standard sampling protocol for wells whose diameter is 
less than 4 inches (refer to Apperidix D - Groundwater Sampling Protocol for We& 
Smaller Than 4 Inches in Diameter). 

Groundwater sampling for the newly installed wells was conducted in accordance with our 

standard sampling protocol (refer to Appendix E - Groundwater Sampling Protocol for 
Wells 4 Inches or Lar,aer in Diameter). Duplicate groundwater samples were collected in 
laboratory prepared sample bottles after three well volumes of water had been evacuated 

from the well. Groundwater samples were stored in an ice-filled cooler for transport to 

Kleinfelder's state-cenified analytical laboratory. 



Pilot Chemical Company provided federal DOT-approved ha.zardous waste drums for 

storage of water discharged during well development and sampling, The drums were 
labeled with the groundwater monitoring well number, date and contents, and stored onsite 

until the groundwater could be characterized for proper disposal 

GROUND WATER MOIWTORMG 'WELL ELEVATION SURVEY 

All existing groundwater monitoring vrells present onsite were surveyed for their respective 

surface elevations relative to mean sea level in June 1991. The elevations were measured 

by a survey from a benchmark located in the intersection of Burkz Street and Skabo Street, 
approximately 300 feet west of the front entrance to the plant. The survey was completed 

by John Combs of Combs Land Surveying in Cerritos, California. The results of the susvey 
are included as Appendix F - Land Survey Results. The survey indicated that the surface 
elevation does not vary more than 4 feet across the site. The average surface elevation for 

the site is 152.41 feet above mean sea level. Individual well elevations are included on 
Fi,we 2 and in Table 1. 
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GROUND WATER MEX~UREMELUTS 

During well installation, the depth at which first groundwater was encountered was 

recorded and noted on the field boring log (refer to Appendix A). Groundwater was &st 

encountered between 53 and 57 feet below ground surface in the seven wells installed by 

Kleinfelder. Once the wells had beien installed, goundwater levels in all wells (new and 
eldsting), except EW-4, were measured and recorded on field sampling logs (refer to 
Appendix C). The results of the depth to groundwater measurements are included in 
Table 1. The depth to groundwater in all the wells that were measured ranged from about 
47 to 51 feet below ground surface. The groundwater contours and goundwater gradient 

are included on Figure 4 - Groundwater Gradient Map. Groundwater elevations decrease 

horn 104.45 feet in well M W J  located along the northwest comer of the property, to 

102.55 feet in well bfW-9 located irt the southwest pardon of the property. Groundwater 

£low direction is to the southwest with a jgoundwater gradient of 5.22 x ft/ft. The rise 
in water kvel between the encountered and static water levels suggests that the 

groundwater is apparently under hyclrostatic pressure. 
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WBOFUTORY ANALYSES 

The soil samples collected from the wells installed by Kleinfelder and the groundwater 
samples collected from the wells onsite, except for EW-4, were transported to Kleinfelder's 

contract state-certified laboratory, Analytical Technologies, Inc. (ATI), located in San 
Diego, California, under chain-of-custody procedures for chemical analyses. The soil 
samples collected at the 10, 20, 30, 40, and 50 feet intervals below ground surface were 
analyzed for total volatile petroleum hydrocarbon compounds using United States 

Environmental Protection Agency (U.S. EPA) method 8015, and for volatile aromatic 

hydrocarbon compounds using U.S. EPA method 8020. The groundwater samples 
collected were analyzed for pH using U.S. EPA method 9040, surfactant (IvIBAS, 

detergents) using U.S. EPA method 425.1, and volatile aromatic hydrocarbon compounds 

using U.S. EPA method 8020 (refer to Appendix G - Laboratory Reports and Chain-of- 

Custody Records). 

SOIL SAMPLES ANALYTICAL RESULTS 

The reported analytical results for the soil samples from Appendix G are tabulated in 
Table 2 - Reported Chemical Results of Soil Samples. 



Total VolariIe Penolewn Hydrocarbon Compounds (TWH) (US. EPA Merhod 8015) 

Soil samples collected from three of the seven soil borings installed (MW-7, MW-8, and 
MW-10) had detectable concentrations of TVPH above the laboratory detection limit of 5 
milligrams per idlogram (mp/kg). The shallow (10-foot) and intermediate (30-foot) depth 

zones had some detectable concentrations of TVPH in the area of boring MW-7, MW-8, 
and W - 1 0  (refer to Fispre 5 - Total Volatile Petroleum Hydrocarbon Compound 

Concentrations in Soil at 30 Feet Below Ground Surface). The highest reported 
concentrations of TVPH was from the deep (50-foot) depth zone. The 50-foot soil sample 
from borins MW-8 had a reported TWH concentration of 4,700 mg/kg (refer to Figure 6 - 
Total Volatile Petroleum Hydrocarbon Compound Concentrations in Soil at 50 Feet Below 
Ground Surface). Thc other detectable concentrations of TVfH in soil samples collected 

were below 60 rng/kg. 

Volatile Aromatic Hydrocarbon Compoundx (BTEX) (US. EPA iklerhod 8020) 

Toluene was detected in at least one soil sample collected from all seven soil borings. The 

20-foot soil sample from borings ?LW-5 and MW-11 had toluene concenrrations of 0.008 

and 0.0072 mg/kg, respectively. No other BTEX compounds were detected in soil samples 

collected from soil borFngs LMW-5 and W-11 above the individual organic compound's 
detedon limit concentration (refer to Table 2). Soil horn MY-9 had reported toluene 

concentrations of 0.010 mg/kg for all soil but the 10-foot samples analyzed. The 10-foot 

soil sample had a reported toluene concentration of 0.009 mg/kg. Reported toluene 
concentrations born the 20-foot soil sample from MW-5, the 10- and 20-foot soil samples 

from W - 8 ,  and all soil samples analyzed from MW-6, MW-9, and MW-11 with reported 

toluene, ethylbenzene, and total ,uylenes (TEX) concentrations are at concentrations less 

than three times the detection lint. This reported concentration is questionable and may 
be due to laboratory error or another external source of contamination- 

Pmjcn 50-221942 
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TEX were deteaed at varymg concentrations in soil samples collected horn the remaining 

five soil borings (refer to Figure 7 - Toluene Concentrations in Soils at 30 Feet Below 

Ground Surface, and Figure 8 - Toluene Concentrations in Soils at 50 Feet Below Ground 

Surface). Soil boring MW-8 had the highest concentration of TEX The 40-foot and 50- 
foot samples from boring MW-8 had a TVPH concentrations of 29 mg/kg and 4,700 
mg/kg, respectively. The TEX concentrations of the 40-foot sample from boring MW-8 
were 63 mg/kg, 33 mg/kg, and 86 mg/kg, respectively. The TEX concentrations of the 50- 
foot sample horn boring IMW-8 were 400 mg/kg, 30 rng/kg, and 1,000 mg/kg, respectively. 
The 50-foot soil sample from boring MW-10 had TEX concentrations of 13.9 mg/kg, 1.4 

mg/kg, and 5.1 mg/kg, respectively. The 10-foot and 40-foot soil samples collected from 

boring MW-7 had TEX concentrations of 1.1 mg/kg, 1.8 mg/kg, and 10 rng/kg, and 6 
rng/kg, 2.2 mg/kg, and 8.3 mg/kg, respectively. The remaining detectzd concentrations of 

TEX in the soil samples collected were below 1 mg/kg. 

The areal exrent of the E X  concentrations reported in the soil correspond to the areal 

extent of the reponed TVPH concentrations (refer to Figures 5 and 7). Both the TVPH 
and TEX concentrations indicate that these compounds are still present in soil in the 

vicinity of the previous underground storage tanks. 



There was an apparent discrepancy in values obtained for TVPH concentrations and total 

BTEX concentrations for the 40-foot soil sample of boring MW-7, the 40-foot sample of 
boring MW-8, and the 50-foot sample for boring MW-10 (refer to Table 2). The sum of the 

BTEX concentrations reported is greater than the TVPH concentration for the same soil 

sample. The 40-foot soil sample for boring L W - 7  and the 50-foot soil sample from boring 
W - 1 0 ,  are probably within the error of measurement and may not be related to an 
inherent trait of the sample or error in the analytical process. However, regarding the 40- 
foot soil sample of boring MW-8, Mr. Gary Stewart, fuel laboratory supervisor, of ATI (San 
Diego), assessed the apparent discrepancy as "varying concentrations within a non- 

homogeneous soil sample." The soil onsite is a layered sequence of stream-deposited silt 

and silty clay interbedded with sand. The act of mixing the soil sample would cause some 

volatiles to be lost, therefore, the samples are analyzed as whole samples. If one soil type 

(e.g., silts and clays) retained more volatiles than another, it would be possible to analyze 

one porrion of the sample which contained volatile-retaining soil such as silt for BTEX, and 
analyze a soil type £ram the same sample that does not retain volatiles as readily such as 
sand and obtain lower TVPH concentrations than the sum concentrations of BTEX. 

Benzene was not detected in any of rhe soil samples collected. However, three soil samples 

that were collected and analyzed (the 40- and 50-foot soil samples from boring W - 8  md 

the 50-foot soil sample from boring W - l o ) ,  had elevated concentrations of other 

compounds which required a dilution of the aliquoit derived born the soil samples prior to 

analyses. This dilution increased the detection limirs from a concentration of 0.005 mg/kg 

to 0.63 rng/k,o for the two soil sampies collected from boring MW-8, and 13 rng/kg for the 

50-foot soil sample collected from boring MW-10. 

GROUNDWATER AVALYTICAL RESULTS 

The reported analytical results for the groundwater samples from Appendix G are 

tabulated in Table 3 - Reported Chemical Results of Groundwater Samples. 

: Projeci SO-2219-02 
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pH (US. EPA  method 9040) 

The pH of groundwater samples collected that were analyzed by the laboratory ranged 

from 7.17 from groundwater collected from MW-3, to 7.54 from groundwater collected 

from MW-9. The background value is 739 from well LMW-11. There seems to be no 
statistical difference between the background concentrations and the rest of the pH values. 

There does not seem to be any si,g.ificant variations in groundwater pH due to the 

presence of the underground caustic storage tanks. 

Surfactants (MBAS) (US. EPA ~Wcthod 425.1) 

M B h S  are present in groundwater collected from szven of the 10 wells sampled (refer to 

Fipre 9 - W A S  Concentrations (milligrams per lirer) in Groundwater). The four wells 
wirh concentrations of M3AS over the Federal Drin!!g Water Standard of 0.5 milligrams 
per liter (mg/l), are wells MW-11 (2.2 mg/l), MW-3 (2 mg/l), MW-10 (12 mg/l), and MW- 

1 (0.8 mg/l). Only wells bfW-5, MW-6, .and W - 7  had no detectable concentrations of 
M3AS above the laboratory detection limit concentration of 0.1 mg/l. 

Volatile Aromm'c Hydrocarbon Compoundr (BTEX) (US. EPA Method 8020) 

BTEX compounds are present in all groundwater samples collected (refer to Figure 10 - 
Toluene Concentrations (micrograms per liter) in Groundwater). Well MW-3 had the 

highest concentrations of BTEX compounds with toluene at 110,000 micrograms per liter 

@g/l), ethyibepzene at 14,000 ps/l ,  and total xylenes at 52,000 pg/l. Nearby wells 1MW-1 
and L W - 2  also had elevated concentrations of TEX, with reported concentrations for 
groundwater from well MW-l of 18,000 pg/l, 2,600 pg/l, and 12,000 pg/l, respectively, and 

reported TEX concentrauons for groundwater from well MW-2 of 7,500 pg/l, 970 pg/l, and 

4,000 pg/l, respectively. 

Projca 50-1719-U2 
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Other wells with reported elevated concentrations of TEX are well MW-8 (550 pg/l, 180 
,ug/l, and 740 t(g/l, respectively) and FMW-10 (35 pg/l, 27 pgll, and 170 pg/l, respectively). 

Total xylenes in well LMW-9 had a concentrarion of 33 pg/l. All other reported 
groundwater TEX concentrations are under 10 ,ug/l. 

Benzene was reported in groundwater samples collected from wells MW-5 ( 32  p,o/l), MW- 
6 (0.61 t(g/l), and MW-9 (4.8 pg/l). Benzene was not detected in any other groundwater 
sample collected. Since there is no point source near well MW-5, the benzene reported in 

the groundwater must have originated from an  upgradient source. Detection limits for 
benzene in several groundwater samples are higher due to the necessary dilutions for 

groundwater samples with elevated concentrations of other analyzed compounds. The 
laboratory limit of detection dilution for benzene in well MW-3 is 13,000 pg/l for well 

W - 1  is 2,500 &I, for well MW-2 is 500 pg/1, for well MW-8 is 50 pg/l, for well MY-10 is 

10 ,ug/l, and for well MW-7 is 2 ,ug/l. 
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IN'lXRPRETA'TION OF DATA 

SOIL 

The reported laboratory results kom soil samples indicates two possible assessments. 

1. There is an area of contamination within the soil in the vicinity of soil borings MW- 
7, MJV-8, and ErlW-10. The highest reported elevated concentrations of TVPH and 

TEX are at 40-foot to 50-foot below ground surface interval in the vicinity of boring 

WV-8. The area of TVPH and TEX contamination within the 10-foot sampling 

zone is within the same area, which is the nearest boring to the former position of 

the underground total xylenes and toluene storage tanks. The hydrocarbon 
compounds that apparently leaked born the underground storage tanks in the 

vicinity of well MW-7 have not migrated laterally w i t h  the shallow or intermediate 

d e p ~  zones (refer to Figure 5 and Fiagure 7). The presence of the highest reported 
contamination concentrations within the soil from the 40- to 50-foot range indicates 
that TVPH and TEX (refer to Fi,we 6 and Fi,ve 8) have reached the groundwater 
and are present in the capillary binge. The contaminating material appears to have 

migrated w i h  the soil wesrward offsite to an unknown extent (refer to Fi,we 6 
and Fi,aure 8). 



2. The presence of low concenrrarions of at least one TEX compound in nearly all soil 
boring indicates that the reported concentrations may be questionable due to 
sampling or analytical error. However, another possible explanation for the 
reported low concentrations for toluene is that the volatile TEX compounds may 
have migrated through the soil in the vapor phase. The 20-foot soil sample from a l l  

seven soil borings had toluene detected in concentrations ranging 0.0072 mg/kg 
(MW-11) to 0.043 mg/kg (MW-10). The 20-foot interval in aLl soil borings was a 
h e -  to coarse-grained sand. This type of sand has a high porosity with abundant 

voids and airspaces. Rainwater and others (1988) demonstrated that volatile 

compounds such as toluene would not remain entirely in a liquid phase within such 
a medium, rather a small volume of the toluene would volatilize and migrate readily 

through the pore-space available in the vapor phase at a higher spreadins rate. This 

vapor-phase migration may produce a large areal extent of low concentrations of 

toluene within the porous sand interval present at 20 feet below ground surface. 

GROUNDWATER 

The reported laboratory results horn the goundwater samples indicate &at the 

groundwater has been contaminated with MEAS and BTEX. The reported pH of the 

groundwater in the vicinity of MW-7 and W - 1 0  is statistically.consistent with background 

pH values born the upgradient well iMW-11. MBAS is present in four wells (MW-11, MW- 
3, MW-10, and MY-1) at concentrations above Federal Drinkins Water Standards. 



BTEX compounds are at the greatest concentrations in the area of well 1W-3. The areal 
extent and the location of maximum concentration indicates that the contaminaa~ 
observed (MBAS and BTEX) have migrated southwest and east of their respective point 

sources. The variation of migration direction may renect historic variations in groundwater 

oradients. The southwest migration direction is consistent with the gradient flow of the 3 

groundwater beneath the site during this sampling event. The migration velocity may be 

aided by the presence of the highest concentration of TVPH and TEX wirhin the soil 

samples collected, indicating that a significant amount of TVPH and TEX has 

contaminated the capillary hinge. The offset of the area of maximum reported 
groundwater contamination from the area of reported elevated concentrations of 

contaminants in the soil may bz due to the phenomena of multiphase flow and the ability of 
the contaminant material that is migrating to "wet" the porz space in the capillary zone 
(Schwille, 1983). Stephanotos (1988) uses this principle to demonstrate that contamihlmts 

migrating in the groundwater may migrate faster within the capillary fringe. 

Project 50-2219-02 

Capynghc 1991 Klcinfcldcr, Inc 



CONCLUSIONS 

The following conclusions are based on the data collected during this assessment and are 

subject to the limitations stated in this report. These conclusions may change if additional 

information becomes available. 

Seven soil borings were drilled and completed with Cinch diameter PVC wells to an 

approximate depth of 75 feet. Groundwater was encountered at 55 feet, however, 

groundwater beneath the site is under hydrostatic pressure. Groundwater had risen to 

about 47 feet wit& the wells that were installed. Groundwater flow direction is to the 

southwest with a gradient of 5.22 x 1@j ft/ft. 

Analyses of the soil indicated that there was some soil contamination in the vicinity of the 

former underground storage tank locations at the shallow (10-foot), intermediate (Mfoot), 

and deep (SO-foot) soil depths below ground suriace. Contamination in the deep zone has 

contamina~ed the capillary binge associated with groundwater and has migratzd westward 

offsite to an unlcnown extent. 

The groundwater was sampled &om all wells except EW-4, and analyzed for volatile 

aromatic compounds (BTEX), pH, and mfractants (MBAS). Groundwater results 

indicate thar MBAS and BTEX compounds are present in the groundwater. These 

contaminants appear to be migrating with the groundwater gradient to the southwest and 

east. The migration of contaminam may be aided by the phenomena of increased 

migration rates due to muhiphase flow of contaminants within the capillary h g e .  

Projccr 50-2119-0- 
Coprighr 1991 Klcinfcldcr, I n r  
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REPORT USE 

This document is prepared for the sole use and benefit of Pilot Chemical Company and is 
based in part upon documents, writings and information owned and possessed by Pilot 

Chemical Company. Neither this report, nor any of the information contained herein, shall 

be used or relied upon by any person or entity other than Pilot Chemical Company. 

The responsibility for making any disclosures or reports to any third party and for ta.Ling a 

corrective, remedial, or mitigative action shall be solely that of Pilot Chemical Company. 

The conclusions and recommendations in this report are based on the following 

1. Observations by Kleinfelder personnel 

2. Laboratory analysis performed by Analytical Technologies, Inc., San Diego 

2. Information supplied by Pilot Chemical Company. 

Portions of any oral or written report are based upon the information acquired during the 

investigation. It is possible the unpermiaed, undocumented, or concealed improvements to 

the property could e d t  beyond the limits explored during the course of the investigation. 

It is possible that variationsin the soil or groundwater conditions could exist beyond the 

points explored in this investigation. Also, changes in the groundwater conditions found 
could occur ar some time in the future due to variations in rainfall, temperature, regional 

water usage, or other facrors. 

The sewices performed by Kleinfelder have been conducted in a manner consis~ent with 

the level of care and skill ordinarily exercised by members of our profession currently 

practicing under similar conditions in southern California. No warranty is expressed or 
implied. 

Projccr i0-221942 
&@@c 1991 Klcinicldcr, I n c  



This report may be used only by Piloc Chemical Company and only for the purposes stated, 

within a reasonabIe time &om its issuance. Land use, site condiuons (both onsite and 
oEsite) or orher factors may change over time, and additional work may be required with 
the passage of time. Any party, other than Pilot Chemical Company who wishes to use this 

report shall notlfy Kleinfelder of such intended use. Based on the intended use of the 

repon. Kleinfelder may require that additional work be performed and that an updated 

report be issued. Non-compliance wirh any of these requirements by Pilot Chemical 

Company or anyone else will release Kleinfelder born liability resulting from the use of this 

report by any unauthorized party. 



REFERENCES 

Depamnent of Water Resources, 1961, "Planned Utilization of Groundwater Basins of the 
Coastal Plain of Los Angeles County:" Bulletin 104, Appendix A, "Groundwater 
Geology," p. 181. 

Hart, E.W., 1988, "Fault-Rupture Hazard Zones in California:" California Division of 
lMines and Geology, Special Publication 42 (revised), 24p. 

Rainwater, K, Claborn, B.J., Parker, H.W., Wilkerson, D., and Zaman, MR.,. 1988, "Laye -  
Scale Experiments for Forced Air Volatilization of Hydrocarbon Liquids in Soil: m, 
Kemblowski, M., and Goodman, I., moderators, "Proceedings of Petroleum 
Hydrocarbons and Organic Chemicals in Groundwater: Session 8, Remediation: 
Unsaturated Zone:" Water Well Journal Publishing Company (National Water WeU 
Association), Dublin, Ohio, v.2, p.501-520. 

Schwille, F., 1984, "Migration of Organic Fluids Immiscible with Water in the Unsaturated 
Zone:"jg, Yaron, B., Dazan, G., and Goldshrnid, J., eds., "Pollution in Porous Media 
- The Unsamrated Zone Between Soil Surface and Groundwater," Springer-Verlag, 
New York, p.2748. 

Stephanatos, B.N., 1988, "Modelins the Transport of Gasoline Vapors by Adeaive- 
Diffusive Unsaturated Zone Models," b, Kemblowski, M, and Goodman, I., 
moderators, "Proceedings of Petroleum Hydrocarbons and Organic Chemicals in 
Groundwater: Prevention, Detection, and Resroration:" Water Well Jourslal 
Publishing Company (National Water Well Association), Dublin, Ohio, v2,  p. 591- 
L11 u LL. 







TABLE 1 
GROUNDWATER ELEVATIONS 
PILOT CHEMICU, COMPANY 

Santa Fe Springs, California 
Project 50-22l9-02 

July 1991 

Surface Elevation Measured Depth Groundwater 
Well Date Top of WeIl Casing) to Groundwater Elevation 
Number Measured [feet) (feet) (feet) 

Notes: 

NM = not measured 



REPORTED CHEiLIICAL RESULTS OF SOIL SAMPLES 
TOTAL VOLATILE PETROLEUM HYDROCARBON COMPOUNDS m.S. EPA METHOD 801% 

AND VOUTILE XROiLL4TIC HYDROClRBON COkIPOUYDS (U.S. EPX METHOD 8020) 
PILOT CHE&IIC;U, C O M P h i  

Santa Fe Springs, California 
Project 50-2219-02 

July 1991 

(Concentrations in rnilligams per kilogram - mg/kg) 

U.S. EPA 
Method 8015 

Depth of Total U.S. EPA Method 5020 
Analyzed Volatile Volatile Aromatic Hvdrocarbon Corn~ounds 
Soil Petroleum 

Well Sample Hydrocarbon Ethyl- Total 
Number (feet bgsta)) Compounds@) Benzene (B) Toluene (T) Benzene (E) Xyienes (X)  



kq K L E I N F E L D E R  
T S L E  3 

REPORTED CHEiL1IC.L RESULTS OF SOIL SAMPLES 
TOTU VOLATILE PETROLEUbi HYDROCARBON COMPOUNDS (U.S. EPh METHOD 801 j) 
kt VOWTILE XROMATIC HYDROC.UU3ON COMPOUNDS (U.S. EPA METHOD 8020) 

PILOT CHEMICAL COlMPAW 
Santa Fe Springs, California 

Project 50-2219-02 
July 1991 

(Concentrations in milligrams per kilogram - m,o/kg) 

U.S. EPA 
Method 8015 

Depth of Total U.S. EPA Method 8020 
Analyzed Volatile Volatile Aromatic Hvdrocarbon Compounds 
Soil Petroleum 

Well Sample Hydrocarbon Ethyl- Total 
Number (feot bgs (a ) )  Cornpounds(b) Benzene (B) Toluene (T) Benzene (E) Xylenes (X) 

NOTES: 

(")bgs = below ground surface 
@)(G) = denofes gasoline detecred 

@) = denotes diesel detected 
( c ) N D  (5) = not detected, value denotes detection limit concentration 
(dl = the sample analyzed was non-homogeneous resulting in reported sum BTEX 

concentrations being greater than reported TVPH concentrarions 

Pmjccc %PI942 
Gpyn@c 1991 Klcinicldcr, lnc. 



TABLE 3 
REPORTED CHEMICXL RESULTS OF GROUNDWATER SAMPLES 

VOLATILE AROMATIC HYDROCWONS (US. EPA IMETHOD 8020), 
SURFACTXIWS (MBAS) (U.S. EPA ?vIETHOD 425.1) 

.&iD pH (U.S. EPh METHOD 9040) 
PILOT CHEMICXL COl'vIPANY ' 

Santa Fe Springs, California 
Project 50-2319-02 

July 1991 

Surfactants Volatile Aromatic Hvdrocarbon Compounds 
PH JU.S. EPA Method 8020) 
( U . S .  EPA Ethyl- Total 

Well Method 9040) Method 425.1) Benzene(B> benzeneE) Toluene(77 Xvlenes OC) 
Number (units) (mg/l)(a) Concentrations in rnicromams per liter (urrll) 

NOTES: 

(almg/l = concentrations in milligrams per liter 
(~)ITD(O.l) = not detected; value is the laboratory detecrion limit concentration 
(crn01 = trip blank 
(d)NA = not analyzed 

Projca 50-2219-02 
Gpyrighr 1991 Wcinfcldcr, Inc 





RLOT CHEMICAL COMPANY 
Santa Fe Springs. Califcrnia 



f 1\ 

3 
0 
7 
0 

E XPLWAT1CN 
m 7 EXISTING W E L L  

MW- MONlTORlNG WELL 
EW- EXT;IACilON WELL 

3 INSTALLSi) W E L L  

VALUE IS W E L L  ELEVATION TO TOP OF CASING (TOC) 

0 FEET 90 - 
\ I 

?!LOT CHEMICAL COMPANY SITE MAP WITH GROUNPrYATEfl 
Santa fe  springs. Cdtornia MONITORING WELL LOCATlONS 

July 1991 



4iNCH OIAMETEa 
LOCMNG WELL C4P 

VOLCLAY Gmm SciV 

VARlAaLE 4 - INCH DIAMETER SCHECULE 40 PVC 
aLANK UISiNG 
F U H  TiiilEAOED :am 

SEWCNITE ELLETS "SL - 

$3 M m R N  SAND 

4 - INGi MAMETER SCHEWLE 40 PVC 
'NEFL XRE3. RlfSi( T H R W  JCINTS 
(0.320-inc! s l o r t .  120.s1ors ~;er  $or) 

4 - INCH FLUSH THREAED P\rC W 

NOT TO S C M C  

PILOT CHEMICAL COMPANY TYPICAL GROUNDWATER 
Santa Fe Sprinps. C a l i f o r n i a  

CONSTRUCTION DETAIL 
July 1991 



I 104.18 GROUNDWATER ELEVATION 

%%' GROUNOWATER CONTOUR LINE 
XQ=- 

q*'x GFIOUNOWATER GRAOlENT FLOW OlRECnON 

0 FEET 90 - 
PILOT CHEMICAL COMPANY 
Saflla Fe Sorlngs, Calfornia I GROUNDWATER GRADIENT MAP I /  4 I 
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EXPLANATlON 

MW- MONITORING WELL 
EW - EXTRACTION WELL 

INSTAlLED W R L  (VAWE IS WELL ELEVATION 
TO TOP OF CASING (X)C)I 

LsP'LIK OF EQUAL TUPH CONCENTRATION IN SOIL 
?' 

VAWE IS CONCENTRATION OF TOTAL MLATILE PETROLSM 
HYOROCAReONS IN SOIL IN MlLUGilAMS PER KlLOGilAM 
(mglkg) 

NO(5.01- NOT DETECTED ABOVE THE LABORATORY 
OETECnON U M T  CONCENTRATION OF 5.0 mgfkq 

0 FEET 90 - 
L J [ [ ]  ?(LOT cn~.uaL COMPANY [[I TOTAL VOLATILE PETROLEUM [TI 

Santa fe Sqrings. Calfmia HYDROCARBON COMPOUND 
CONCENTRATIONS IN SOIL AT 

L l I I ~ C ~ l O t X  
Prolea: 50-2219-02 July 1991 30 FEET BELOW GROUND SURFACE 



- 
I EXPLANATION 

f w-4 EXISTING WELL 
MW- MONITORING WELL 
=W- EXTRACnON WELL 

INSTALLED WELL [VALUE IS WELL ELEVATION 
TO TOP OF CASING (TOCII 

/' 
LINE OF EQUAL TUPH CONCENTRATION IN SOIL 

V A U E  IS CONCENTRATION OF TOTAL VOWTILE PETROLEUM 
HYDROCARBONS. IN SOlL IN MILLIGRAMS PER KILOGRAMS 
(mgfkg) 

ND(5.0) - NOT OETECTED AeOVE THE LABORATORY 
OETECTION LIMIT CONCENTRATION OF 5.0 mglkg 

0 FEET 90 

PtLOT CHEMCxL COMPANY 
Santa Fe Sar~ngs. Catfom~a HYDROCARBON COMPOUND 

CONCENTRATIONS IN SOlL AT 

July 1991 



Q~ LINE OF EQUAL TOLUENE CONCENTRATICCJ IN SOlL 
?/O' - 

VAUJE IS CONCENTRATION OF TOUlENE IN SOIL'IN 
MILUGAAMS PER KILOGRAMS (mgIkgJ 

NO(0.005) - NOT DETECTED ABOVE THE LABORATORY 
OET-CCnON UMlT CONCENTRATICN OF 0.005 m g l k g  

0 FEET 90 - 
PILOT CHEMICAL COMPANY TOLUENE CONCENTRATIONS IN 
Sant a h Sqrings, Caifornia SOIL AT 30 FEET BELOW 

S L ~ I ~ C ~ C O ~ I  
GROUND SURFACE 

July 1991 
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EXPLANATION 

+- EXlSnNG WELL 
MW- MONITORING WiXL 
EW- EXT7ACnON WELL 

INZALLEO WELL 

I 
\QQ LINE OF EQUAL TOLUENE CONCENTRATICN IN SOlL 

q.' 

VALUE IS CONCENTRATION OF TOWENE IN SOlL IN 
MILLIGRAMS PER KILOGRAMS (mglkg) 

NO(O.0051- NOT DETECTED ABOVE THE LABORATCRY 
OETECTlON U M T  CONCENTRATION OF 0.005 mgjkg 

?!LOT CH€.WCAL COMPANY TOLUENE CONCENTRATIONS IN 
Sama f% SprlncJs, Calfornia 



rn 

E XPIAU ATION 

MW- MONITORING W R L  
cW- EXTilACnON WELL 

& INSTALLED WELL 

g' UNE OF EQUAL MBAS CONCENTRATION IN 

?' G;1OUNOWATER 

VALUE IS CONCENTRATION OF MBAS IN GROUNOWATER IN 
MILLIGRAMS PER LITER (rngll) 

NO(O.11- NOT DETECTED ABOVE THE LABORATORY 
OETECIICN UMlT CCNCENTFIAnON OF 0.1 m / l  

0 FEET 90 - 
PILOT CHE.UIUL COMPANY 
S a r a  & Sor~ngs, Calfantla (mllllgrams per Ilter) 

F IGURE El 



3 
0 
7 
0 

EXPL4NA'nCN 

9 EXISTING WELL 
MW- MONITORING WELL .. 

=W- EXTiIAGnON WELL 

INSTALLED WELL 

O' UNE OF EQUAL TOLUENE CONCENTRATICN IN 

'i / *  GiOUNOWARR 

VALUE IS CONCENTRATlON OF TOWENE IN GROUNDWATER 
IN MICROGRAMS PER LlTEil (ugfll 

NO(0.5) - NOT DETECTED ABOVE THE LAEORATORY 
OETECTIC(r( UMlT CONCENTRATICN OF 0.5 ugll 

0 FEET 90 - 
PILOT CHEMCXL COMPANY 
Sanra Sortngs. Caltomia 

L L l I m C ~ L o I 1  
Prolecr: 50-2219-02 ,.I TOLUENE CONCENTFIATlONS 

(rnlcrograms per Ilter) 
IN GROUNDWATER 



APPENDIX A 

SOIL B0Rl:NGS AND FIELD LOGS 



Flusn cristi 

Valclay Grout 

yellowish brown (1OYR 3/61. very denae. 
damp. no odor. s l i g h t l y  sicaceous.  

medium dense. d a q ,  no odor. subangular. 
s l i g h t l y  micaceaus. 

! 

mediua dense. dam. no odor. subangular. 
mderataly micaceoua. 

KLEINFELDER 







W E ? ?  CONSTFNCTION 

Flusn C r i s t i  

clay. dark yel lowisn brown (iOYA 3/61. 
medium dense. damp. unknown odor. moderately 
micaceous. s l i g h t l y  e las t ic .  

ye l lowish brown (IOYR 4/61. medium dense. 

I 

odor. very h ign ly  micac=ous. ca l i cne  presenc j 
in s a i l  sample. 

I 

dam. no odor. very h ign ly  nicacrous. ! 

unknown odor. moderately ;aicacaous. 
suoangular t o  lubrwnded. 

SUWiVISED BY: E. Trasper 
OIUETER o f  BORING: 10' 
WATER ENCOlwEEn AT ( fee t )  : 50.00 

P i l o t  Chemical Caaoan 
Santa Fe springs. c a i l t o r n i a  FIW 

KLEINFELDER LOG o f  BORING, 
MW-6 PA= i a f  3 



SOIL OESCRIPTION 

SiUVa RlESarr A t  38 fee t  t o  30 t ee t  . 
YELLY StU Coarse t o  mediun. with 

SILT: U i t h  some t i ne  sand and clay. dark 
ye l lowish Drown (IOYR 4/41. dense. damp. 

coarse gravel. o l i v e  gray (5Y 4/21. aediun 
dense. damp. earthy odor. h igh ly  nicaceous. 
angular tu  subangular. 

g rave l  and clay. o l i v e  gray (9 d / a .  nedium 
dense. damp. earthy odor. very h igh l y  
ricacaous. subangular t o  subrounded. 

iff. moist. no odor. very h iqn l y  

coarse t o  medium sand and clay. dark redd ish  
brown &.SIR 3/41. dense. dam. earc-hY odor. 
very h ign l y  ricacaous. suorounded t o  round. 





SURFACE &TATTON ( f  eet l  : 1%. 89 

TOTAL W T H  ( f ee t  1 : 76.00 
RATE ORILLEII: 44-91 

LOGGZI aY: 9. F~- i z=z l l  
SUPEAVISEil aY: E. Trosoer 
OIIMETE.9 of BORING: 10' 
nArm ENCCUNTE..~ AT ( feet) :  sa.00 

n ~ l ~  

PAGE i of 3 

I kq KLEINFELDW / 
?ROJECT NUMBE3 50-29?9-02 June !99f 

Pi lo t  Chemical Carnoany 
iSanca Fe Springs. California 

LOG o f  BORING 
MW-7 





WELL CONSTRUCTION SOIL OESCRIPTION 
I 
I 
I 

1 

K SnTs i l i tn same f i n e  sand and trace 

i 
i 

clay. ye l lawisn r t d  (5M1 4/61. medium dense 
t o  dense. damp t o  m a i s t  f a i n t  adar. h i g n l y  
aicaceous . I I 

CENTACT a t  9 feet. damn ha le  pr tssure  draos 1 
and c o l o r  cnange i n  cutt lnga. 

j 
Caarse t o  t i ne  witn same f i n e  I 

g rave l  and t racs  af  s i l t  a l i v e  (5Y 4/61. ! 
dense. saturated. f a i n t  odor. s l i g h t l y  ! 
micacaaus. subangular t a  subrounded. i 

I 

{ 

-1 - 
Coarse t o  nediua w i th  same f i n e  

i 
1 and :race a t  coarse grave! and t i n e  f 

sand t o  s i l t .  a l i v e  (5Y 4/41. dense. i 
3aturated. no adar. s l l g n t l y  sicaceaus. 
suoangular t o  rounded. 

I 

COBBLE3 a t  60 feet. I 
! 

- 
S? GAYELLY WU Coarse t o  sedius wiLch 

coarse t o  f i n e  graveL a l i v e  gray (5Y 3/21. 1 
very denae. saturated. no odor. subangular 
t o  raunded. aoundant d e t r i t a l  !(-par. 1 

1 
angular t o  suoangular. I 

! 

- 
SW S A t U  C a a r ~ e  t o  f i ne  wi th same tine 

grave l  and t race a t  s i l t .  a l i v e  (5Y 4/41. - 
dense. saturated. na ador. s l i g n t l y  

~OUS. auoangular :a suoraunded. I .  
1 

a= 

PAGE 3 of  i 
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~ -~ 

P i l o t  Chemical Camoan 
Santa F t  Springs. ~ a l r t o r n i a  

LOG o f  BORING 
MW-7 

, 



SURFACE EEYATION (f e e t l  : :51.83 
TOTAL OSTH (feet l  : 76.00 

OATE OAILLEE 4-a-91 

- - - - - - - - - 

L ~ G G E D  BY: R.  F r i z z e l l  
SUPEWISEO BY: E. Trosper 
OIAETE3 of 30AIN6: 10' 

E N C O U W 1 E D  AT ( f ee t l :  58.00 
i kq KLEIN-w ' 

-PFIOJECT NUHEW 50-2219-Q;! June 1991 

P i l o t  Chemical Comuan 
iSanta ie sprfncjs. c a l ~ f o r n i a  

LOG o f  BORING. 
MW-8 

FIGLAE 

PA6E i of 2 





HELL CONSTRUCTION SOIL OESCZIPTION 

ador. moderately micaceaus. mderata t o  
s l i g h t l y  e l a s t i c .  

+3 Sand F i l t e r  

dense. saturated. f a i n t  odor. s l i g h t l y  
m i c a c ~ o u s .  zubangular t o  subrsunded. 

4. Schedule 40 SAHf Coarze to  f i n e  with some ! ins  
g r a v e l  and trace  of coarse gravel  and s i l t .  
o l i v e  (5Y 4/41, dense. saturated. no Odor. 
very s l i g n t l y  s icaceous.  subangular t o  

4' Schedule 40 

g r a v e l  and trace  of silt. o l i v e  (W 4/41, 



Concrste With 

Above Ground 

faddish brown (2.SYR 3/41. dense. damp. no 
odor. moder~tely nicaceous. 

I 
1 
I 
I 

i 

UHI: Medium to  f ine  with soma t i n e  I 
gravel t o  coarse. i i gn t  brawn V.MR 6/41. 

aedium dense. da-, no odor. moderately 
micaceous. suaangular to  rounded. ; 

I I 

! 

s i l t .  brown ( IOYR 5/31. medium dense. dama. - 
no odor. mdera ta  to  hignly micacaaus. 

LOGGED BY: R. F r i z z e l l  
SUPSVISELI BY: E. Trosper 
OIAWETGl of 80RIN6: 10' 
UATDl ENCOUEmflED AT (f ee t l  : 54.50 

P i l o t  Chemical Coc~pany 
Santa Fe Sorings. C a l l f a r n i a  n61ff 

LOG o f  BORING 
PA6E 1 o f  3 



WELL CONSTRUCTION 

very dense. damp. no odor. s l i g h t l y  
aicaceous. suoangular t o  PaUnded. 

Coarse t o  f i ne  w i t h  some coarse 

Downhole pressurs juplps between 33 tee: and 

brown (IOYR 5/61. dense. damp. no odor. very 

ye l lowisn b r o w  [IOYR 4/61. very s t i f f .  
damp. no Odor. Mdera te l y  micaceous . 

ye l lowisn brown (IOYR 4/61. very s t i f f .  d a q  
t o  mist. no odor. h ign ly  oicaceous. 

brawn t o  dark brown V.5M1 4/41. very s t i f f .  
dam t o  mist. no odor. very h i g h l y  



SOIL OESC~~IPTION 

trace of coarse. o l ive  (5Y 4/41. dense. very 
Met to saturated. no odor. moderately 
micaceous. subangular to rounded. 

4 '  Schedule 40 

l i g n t  o l i ve  gray (5Y 6/'C). very dense. 
saturated. no odor. s l ight ly  aicacaous. 
subangular to subrounded. 

4' Schedule 40 
PVC Threaded 

dense. saturated. no odor, subangular to  
suPrcrunded. 

t l y  micacaous. sne l l  



WELL CONSTRUCTION SOIL OESCRIPTION 

Concrete n i t h  
Flusn C-isti 

t i f f .  damp. s t r o n g  odor. moderate t o  h igh ly  
1 . , 
; 

(7.5YFl 3/41, medium dense. damp. t a i n t  odor. 
h i g h l y  micaceous. 

yellow (1OYR 6/61. very dense. damp. 
moaerate ador. hignly s i c a c e o u s .  

yellow (IOYR 5/61. denae. damp. aodera t t .  
odor. h ign ly  micaceous. 

t r a c e  of silt. very p a l e  Drown (IOYA 7/41. 
very aense. dam. s t r o n g  odor. h i g h l y  

TOTAL O E ? n i  (f eet l  : 76.50 
OATE O R I W .  4-5-91 HATE3 NCWNTEFlED AT ( fee t1  : 58.00 
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PILOT CHEMICAL CO 

1 1756 BURK:E ST. 

SANTA FE SPRINGS 

OIRT R I f l  P IPE 

WELLNO. 1 152.6 152.85 152.44 

2 152.54 153.75 153.455 

3 153.56 154.065 153.705 
SURVEYED JlF\E 8 99 a 
COMBS LANO SURVEYING 

4 153.43 155.64 155.10 
19202 ALLINGHAM AVE 

5 151.60 152.05 151.705 
CERRJTOS. CA. 90701 

6 151.79 151.995 151.775 
213- 865-7734 

7 151.89 153.53 153.28 
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